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DETAILED ACTION 



Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed pubhcation in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-22 are rejected under 35 U.S.C. 102(b) as being anticipated by Blair (US 
5,825,845). 



Regarding claims 1 and 17, Blair discloses a patient positioning device for positioning a 
patient couch (Figs.l and 2) and method of operation (Fig.6), including: 

a) an X-ray emission device 106, 

b) an X-ray entry device 1 12 for receiving the X-ray emitted from the emission device 
and outputting an output signal (arrows in Fig. 1) depending upon the received X-ray, 

c) an image information generator for generating second image information regarding a 
portion of the patient 108 lying across the path 146 of the particle beam by using the output 
signal outputted from the X-ray entry device (col. 6, lines 23-30), 

d) a processing unit (Fig.6) for (col. 12, lines 37-44 and 54-62): 

e) setting a first set area including an isocenter with respect to a first image information 
(DRR) which serves as a reference image prepared beforehand based on image data of a tumor in 
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the body of the patient and including the isocenter (col. 1, line 59, through col.2, line 7; col. 10, 
lines 2-13; also see steps 402, 404 and 406 of Fig. 6), 

f) setting a second set area including a position corresponding to the path of the charged 
particle beam with respect to the second image information (step 416 of Fig:6), 

g) executing pattern matching 422 between the first image information in the first set area 
404 and the second image information 416 in the second set area within an area of the second 
image information to extract the second set area having the second image information most 
similar to the first image information in the first set area, thereby producing information 426 
used for positioning the couch 150 (col.3, line 56, through col4, line 18) based on the extracted 
second set area (coll 1, line 41, through col. 13, line 9). 

With respect to claim 2, Blair further discloses a couch controller (not shown) for 
controlling the movement of the couch according to the positioning information. 

With respect to claim 3, Blair further discloses that the processing unit executes the 
pattern matching by using information of a plurality of pixels contained in the first image 
information in the first set area and information of a plurality of pixels contained in the second 
image information in the second set area (see at least step 422 of Fig.6). 

With respect to claim 4, Blair further discloses that the least squares method is used to 
produce the positioning information (col. 12, lines 19-20). 
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With respect to claim 19, Blair further discloses that the X-ray emission device is 
mounted to the particle beam irradiation system such that it can be moved to first and second 
positions which correspond to being moved into and out of the path 146 of the charged particle 
beam, respectively, and further where the X-ray emission device emits in the first position (col. 6, 
lines 23-53). 

Regarding claim 5, Blair discloses a patient positioning device for positioning a patient 
couch (Figs. 1 and 2), including: 

a) an X-ray emission device 106, 

b) an image information generator for generating second image information regarding a 
portion of the patient 108 lying across the path 146 of the particle beam by using a signal 
depending on the X-ray emitted from the X-ray emission device (col.6, lines 23-30), 

c) a display unit 420 (col. 1 1, lines 41-50) for displaying first image information 
representing a tumor in the body of the patient and serving as a reference image prepared 
beforehand including the isocenter (col. 10, lines 2-13), and the second image information, and 

d) a processing unit (Fig. 6) for setting a first set area including the isocenter (steps 406 
and 410) with respect to the first image information, setting a second set area including a 
position corresponding to the path 146 of the charged particle beam with respect to the second 
image information (step 416), displaying a fi*ame showing the first set area and a fi-ame showing 
the second set area on the display unit, and 

e) executing pattern matching 422 between a first image information 106 in a first set 
area and the second image information 416 in a second set area within an area of the second 
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image information to extract the second set area having the second image information most 
similar to the first image information m the first set area (col. 12, lines 37-62), thereby producing 
information 426 used for positioning the couch 150 (coL3, Une 56, through col.4, line 18) based 
upon the extracted second set area. 

With respect to claim 6, Blair further discloses that the display unit has first and second 
display units 130 and 132 for displaying the first and second images. 

With respect to claim 7, Blair fijrther discloses that the image information generator has 
an X-ray transducer 1 14 for converting the X-rays to visible light and a camera 1 16 to capture 
the light and produce the second image information. 

With respect to claim 8, Blair fijrther discloses that the image information generator 
further has a camera 116 that has the semiconductor-based detector structure as claimed. 

With respect to claim 9, Blair further discloses that the processing unit executes the 
pattern matching by using information of a plurality of pixels contained in the first image 
information in the first set area and information of a plurahty of pixels contained in the second 
image information in the second set area (see at least step 422 of Fig. 6). 

With respect to claim 10, Blair further discloses that the least squares method is used to 
produce the positioning information (col. 12, lines 19-20). 
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Regarding claims 1 1 and 18, Blair discloses a patient positioning device and method for 
positioning a patient couch (Figs. 1, 2 and 6), including: 

a) an X-ray emission device 106, 

b) an image information generator for generating second image information regarding a 
portion of the patient 108 lying across the path 146 of the particle beam by using a signal 
depending on the X-ray emitted from the X-ray emission device (col. 6, lines 23-30), 

c) a processing unit (Fig.6) for: 

d) setting a first set area including the isocenter (steps 406 and 410) with respect to the 
first image information which serves as a reference image prepared beforehand based on image 
data of a tumor in the body of the patient and including the isocenter (col. 10, lines 2-13), 

e) setting a second set area with respect to the second image information and having 
substantially the same size as the first set area and including a position corresponding to the path 
146 of the charged particle beam with respect to the second image information (steps 416 and 
422), 

f) executing primary pattern matching 422 between a first image information 106 in a 
first set area and the second image information 416 in a second set area within an area of the 
second image information to extract the second set area having the second image information 
most similar to the first information in the first set area (col. 12, lines 37-62), and 

g) executing secondary pattern matching 424 between the first set area and extracted 
second set area for producing information 426 used for positioning the couch 150 (col.3, line 56, 
through col.4, line 18; col. 12, lines 14-36). 
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With respect to claim 12, Blair further discloses a couch controller (not shown) for 
controlling the movement of the couch according to the positioning information. 

With respect to claim 13, Blair further discloses. that the processing unit executes the 
pattern matching by using information of a plurality of pixels contained in the first image 
information in the first set area and information of a plurality of pixels contained in the second 
image information in the second set area (see at least step 422 of Fig.6). 

With respect to claim 14, Blair further discloses that the least squares method is used to 
produce the positioning information (col. 12, lines 19-20). 

With respect to claim 15, Blair fbrther discloses that the processing unit outputs 
information for displaying the first and second image information to a display unit that displays 
the first and second set areas of the first and second image information. 

With respect to claim 16, Blair further discloses that the display unit has first and second 
display units 130 and 132 for displaying the first and second images. 

Regarding claim 20, Blair discloses a particle beam generator (Figs. 1 and 2), including: 

a) a particle beam generator (Fig.2), 

b) a particle beam irradiation system 102 for irradiating a charged particle beam supplied 
by the particle beam generator to a tumor of a patient 108, 
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c) a couch 1 50 for supporting the patient, 

d) a patient positioning device (Fig. 1), including: 

e) an X-ray emission device 106, 

f) an X-ray entry device 1 12 for receiving the X-ray emitted from the emission device 
and outputting an output signal (arrows in Fig. 1) depending upon the received X-ray, 

g) an image information generator for generating second image information regarding a 
portion of the patient 108 lying across the path 146 of the particle beam by using the output 
signal outputted from the X-ray entry device (col. 6, lines 23-30), 

h) a processing unit (Fig.6) for (col. 12, lines 37-44 and 54-62): 

e) setting a first set area including an isocenter with respect to a first image information 
(DRR) which serves as a reference image prepared beforehand based on image data of a tumor in 
the body of the patient and including the isocenter (col.l, line 59, through col.2, line 7; col. 10, 
lines 2-13; also see steps 402, 404 and 406 of Fig.6), 

f) setting a second set area including a position corresponding to the path of the charged 
particle beam with respect to the second image information (step 416 of Fig.6), 

g) executing pattern matching 422 between the first image information in the first set area 
404 and the second image information 416 in the second set area within an area of the second 
image information to extract the second set area having the second image information most 
similar to the first image information in the first set area, thereby producing information 426 
used for positioning the couch 150 (col.3, line 56, through col.4, line 18) based on the extracted 
second set area (col.l 1, line 41, through col. 13, line 9). 
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Regarding claims 21 and 22, Blair discloses a patient positioning device for positioning a 
patient couch (Figs.l and 2) and method of operation (Fig. 6), including: 

a) an X-ray emission device 106, 

b) an X-ray entry device 1 12 for receiving the X-ray emitted from the emission device 
and outputting an output signal (arrows in Fig. 1) depending upon the received X-ray, 

c) an image information generator for generating second image information regarding a 
portion of the patient 108 lying across the path 146 of the particle beam by using the output 
signal outputted from the X-ray entry device (col. 6, lines 23-30), 

d) a processing unit (Fig.6) for (col. 12, lines 37-44 and 54-62): 

e) setting a first set area including an isocenter with respect to a first image information 
(DRR) which serves as a reference image prepared beforehand based on image data of a tumor in 
the body of the patient and including the isocenter (col. 1, Une 59, through col.2, Une 7; col. 10, 
lines 2-13; also see steps 402, 404 and 406 of Fig.6), 

f) setting a second set area including a position corresponding to the path of the charged 
particle beam with respect to the second image mformation (step 416 of Fig.6), 

g) executing pattern matching 422 between the first image information in the first set area 
404 and the second image information 416 in the second set area v^thin an area of the second 
image information to extract the second set area having the second image information most 
similar to the first image information in the first set area, thereby producing information 426 
used for positioning the couch 150 (col.3, line 56, through col.4, line 18) based on the extracted 
second set area (col.l 1, line 41, through col. 13, line 9). 
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Response to Arguments 

Applicant's arguments filed November 2V\ 2005, have been fully considered but they are 
not persuasive. Applicants assert that the prior art does not disclose pattern matching, where the 
prior art reference, Blair, has the human operator pick the locations for determining the 
positioning offset. The examiner respectfully disagrees. 

It is true that Blair teaches the use of a human operator to perform the pattern matching in 
order to determine the first and second sets of image data, and to extract the second set most 
similar to the first set (picks out monuments, such as common structural features or fiducial 
markers, in both images). 

However, Blair also discloses in col. 12, line 37 through col. 13, line 9, that the computer 
is advantageously used to perform the primary pattern matching, i.e., determining the first set 
from the first image (having the tumor and isocenter) and extracting the second set from the 
second image similar to that of the first set, where the second set has the particle beam path. 
Then, based upon these sets, the computer then performs the secondary pattern matching, using a 
least squares algorithm, in order to determine how to move the patient couch (col. 12, lines 14- 
36). This is used as a more efficient method than having the human operator perform the 
primary pattern matching (col. 12, Hnes 63-65). 

Therefore, the rejections above stand as claims 1-22 are anticipated by Blair. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Alder (US 5,207,223) teaches an active, real-time patient positioning device with X- 
ray imaging devices for pattern matching between subsequent images in order to reposition the 
patient couch as necessary. Kunieda (US 6,307,914) teaches a similar active, real-time 
positioning device to that of Alder, except that the radiation therapy source, not the patient, is 
moved. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas R, Artman whose telephone number is (571) 272-2485. 
The examiner can normally be reached on 9am - 5:30pm Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Click can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Thomas R. Artman 




Craig E Church 
Primary Examiner 



